
Project Introduction

The NASA John C. Stennis Space Center (SSC) Office of Safety and Mission
Assurance (SMA) has a safety concern associated with unauthorized aircraft
entering Restricted Airspace R-4403, located within the SSC Fee Area. SSC
has limited ability to detect aircraft that may breach the restricted airspace,
which is especially important during rocket propulsion test operations. In order
to protect lives and property, appropriate technology is required to monitor
the airspace, warn aircraft of impending danger, warn NASA test operations,
and, if necessary, provide NASA with data to make an informed decision
whether or not to interrupt engine testing. A systematic evaluation of potential
technologies to comprehensively address the problem of unauthorized aircraft
entering Restricted area/R-4403, Gainsville, Mississippi (MS) was performed.
The objective of this project was to provide a small set of cost effective
solutions that would provide appropriate personnel the necessary information
to make informed safety decisions in near-real time. A range of potential
solutions, comprising Federal Aviation Administration (FAA) radar- and
satellite-based technologies, commercial software and internet technologies,
and additional alternate technologies, were considered. The technology
solutions were assessed against monitoring requirements defined by NASA
SSC.

Ultimately, however, it was determined that an alternative to acquiring new
technology at SSC was to utilize existing FAA capabilities and procedures more
effectively. Conversations with airspace specialists at Houston Center Air
Route Traffic Control Center (ARTCC), responsible for R-4403, revealed that
the airspace is considered open for public flights and not actively monitored,
which is consistent with the agreement defined by the 1988 memo between
NASA and FAA. For Houston Center to refuse clearance to aircraft requesting
access to R-4403, a Notice to Airmen (NOTAM) or Temporary Flight Restriction
(TFR) would have to be issued for the airspace. Therefore, a refined
notification procedure to follow in advance of test operations was
recommended for implementation.

Engine testing at NASA SSC poses a significant risk to general aviation due to
potential smoke and excessive turbulence. The airspace over Stennis has been
designated as restricted from 0600 - 2300 at altitudes below 5000 feet. SSC
has limited ability to detect aircraft that have breeched the restricted airspace.
In order to protect lives and property, a systematic evaluation of the potential
technologies was requested to identify and define options to monitor the
airspace, warn aircraft of impending danger, warn NASA test operations, and if
necessary provide NASA test operations data so that an informed, timely
decision could be made on whether or not to interrupt engine tests. This
project systematically evaluated potential technologies that could address the
problem of unauthorized aircraft entering Restricted Airspace/R-4403; a
primary focus of this activity was on protecting the SSC Fee and Buffer Zone
during an engine test or other sensitive operation. The research began with
the findings and technology identified in the SSC Facility Safety Assessment
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Report. In 2010, a Facility Safety Assessment was performed for SMA to
identify hazards associated with the SSC multiuser test range. During this
assessment, a top system level safety hazard concerning unauthorized aircraft
entering the SSC Restricted Airspace during test range operations, as well as
twelve other hazards that directly or indirectly relate to the top hazard, were
identified. SSC has limited ability to detect aircraft that may have intentionally
or unintentionally breached R-4403. Because the restricted airspace is
controlled by Houston ARTCC, controllers at Gulfport-Biloxi International
Airport (GPT) and Louis Armstrong New Orleans International Airport (MSY)
are not required to monitor or alert aircraft to avoid R-4403.

The purpose of the project was to evaluate monitoring techniques to address
the problem of aircraft entering R-4403, primarily focusing on access to the
SSC Buffer Zone during an engine test or other sensitive operation. The
objective was to provide a small set of cost effective solutions that enable
appropriate personnel to make informed safety decisions in near-real time. A
number of different existing and prototype technologies were considered
against the monitoring requirements defined by NASA.

During this project, several different types of aircraft monitoring technologies
were investigated. The project intended to prototype these potential
technology solutions based on information and assessments performed.
Potential software approaches to be prototyped included: phone apps, e-mail
alerts, and desk top displays. Each was assessed against NASA’s airspace
monitoring requirements, which included the ability to monitor the entire
buffer zone plus an additional 5 mile radius for both transponder and non-
transponder equipped aircraft and, if possible, low-altitude UASs. Some
technologies were eliminated because they are unable to track non-
transponder equipped aircraft, while others are not capable of operating in all
weather and illumination conditions. The remaining technologies represent
potential solutions to monitoring the restricted airspace at SSC. Ultimately, the
technologies investigated were not required and a refined notification
procedure to follow in advance of test operations was implemented to insure
NASA SSC Range Safety.

 

Anticipated Benefits

The benefits to NASA funded missions include being able to provide safety to
aircraft within the immediate vicinity of the Stennis Propulsion Test Site where
test rocket engines are tested while simultaneously addressing multi-use
needs of the air space around/surrounding the test complex.

The benefits to NASA unfunded missions and planned missions, are similar to
those that would be provided to currently funded missions to conduct rocket
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engine testing at Stennis Space Center, and is expected to continue. The safety to aircrafts within the immediate
vicinity of the SSC Test Complex facility will be enabled, and potential future multi-use needs of the air space in the
test-complex area could be enabled. 

Benefits to the commercial space industry would be similar to those provided to NASA. As SSC continues to provide
support and do business with the commercial spaceflight industry, safety to aircraft within the immediate vicinity of
the Stennis Propulsion Test Site will be required in order to continue to test rocket engines. As use by the commercial
sector for rocket engine testing increases, so do the needs to protect and efficiently use resources that have multiple
uses.

The benefits to other government agencies that are co-located at Stennis, would be similar to those enabled by NASA.
SSC is federal city that has  numerous other federal and state agencies, including Department of Defense, Department
of Energy, Department of Commerce, Department of Interior. Environmental Protection Agency, Mississippi Enterprise
for Technology and Louisiana Technology Transfer Office, that would all benefit by enabling multi-use needs of the
airspace in and surrounding SSC.
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